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57 ABSTRACT 
A multilayer capacitor in which a plurality of inner 
electrodes are laminated while being separated by di 
electric layers in a dielectric body, each of the inner 
electrodes having a plurality of inner electrode fingers 
formed while being separated by gaps, and respective 
ones of the plurality of inner electrode fingers having at 
least two different widths. 

12 Claims, 14 Drawing Sheets 
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MULTILAYER CAPACTOR 

BACKGROUND OF THE INVENTION 
1. Field of the Invention 
The present invention relates generally to multilayer 

capacitors, and more particularly, to multilayer capaci 
tors having an improvement in the structure of their 
inner electrodes. 

2. Description of the Prior Art 
An example of a conventional multilayer capacitor 

will be described with reference to FIGS. 16A to 17B. 
This multilayer capacitor is constructed using a sintered 
body 5 obtained by alternately laminating ceramic 
green sheets 1 each composed of dielectric ceramics 
having an inner electrode 2 formed on one surface and 
ceramic green sheets 3 each composed of dielectric 
ceramics having an inner electrode 4 formed on one 
surface, as shown in FIGS, 16A and 16B, pressing the 
laminated body thus obtained in the direction of thick 
ness and then, cofiring the same. 
More specifically, in the sintered body 5, the above 

inner electrodes 2 and 4 are laminated while being sepa 
rated by dielectric layers, as shown in FIGS. 17A and 
17B. In addition, outer electrodes 6 and 7 are formed on 
both end surfaces of the sintered body 5. Capacitance is 
formed between the inner electrodes 2 and 4 which are 
overlapped with each other while being separated by 
the dielectric layer. 
The inner electrodes 2 and 4 are made of a noble 

metal such as Pd or an Ag-Pd alloy. Consequently, the 
above described multilayer capacitor has the disadvan 
tage of being high in fabricating cost because the area of 
each of the inner electrodes 2 and 4 is large and the 
inner electrodes 2 and 4 are made of a high-cost noble 
metal material. 
As disclosed in Japanese Patent Laid-Open Gazette 

No. 156619/1990, a multilayer capacitor using inner 
electrodes each having a plurality of inner electrode 
fingers has been proposed. The multilayer capacitor of 
this type will be described in accordance with FIGS. 
18A to 19. In this multilayer capacitor, a ceramic green 
sheet 11 having an inner electrode 12 having a plurality 
of inner electrode fingers 12a printed thereon and a 
ceramic green sheet 13 having an inner electrode 14 
having a plurality of inner electrode fingers 14a printed 
thereon are used, and the plurality of inner electrode 
fingers 12a and 14a are formed so as to have the same 
width and to be respectively arranged while being sepa 
rated by gaps 15 and 16 having the same width. 

In the multilayer capacitor using the above described 
inner electrodes 12 and 14, the plurality of inner elec 
trode fingers 12a and 14a are arranged so as to be over 
lapped with each other while being separated by dielec 
tric layers 5a, as shown in a cross sectional view of FIG. 
19. In this structure, an electric field is concentrated at 
the edges each of the inner electrode fingers 12a and 14a 
so that a phenomenon referred to as the so-called edge 
effect occurs, thereby making it possible to increase the 
capacitance by 20 to 30%, as compared with the above 
described multilayer capacitor using the inner elec 
trodes 2 and 4 having the same area. Accordingly, al 
though both structures obtain the same given capaci 
tance, the area of each of the inner electrodes can be 
decreased in the multilayer capacitor having the struc 
ture shown in FIGS. 18A to 19, as compared with the 
multilayer capacitor shown in FIGS. 17A and 17B. 
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2 
Consequently, the multilayer capacitor shown in FIG. 
19 can be lowered in fabricating cost. 
However, disadvantageously, the inner electrodes 12 

and 14 respectively have the plurality of inner electrode 
fingers 12a and 14a. Accordingly, in respectively form 
ing the inner electrodes 12 and 14 on the ceramic green 
sheets 11 and 13 or in laminating the ceramic green 
sheets 11 and 13, if the inner electrodes 12 and 14 which 
are overlapped with each other in the vertical direction 
are shifted in the lateral direction (shifted in the direc 
tion represented by arrow P in FIG. 19), a portion ap 
pears where the inner electrode fingers 12a and 14a are 
not overlapped with each other in the direction of 
thickness. Consequently, the multilayer capacitor 
shown in FIG. 19 has the disadvantage of varying in 
capacitance very largely as represented by a solid line C 
in FIG. 7 depending on the amount of the above de 
scribed shift between the inner electrodes in the lateral 
direction. 
Another multilayer capacitor using inner electrodes 

32 and 34 shown in FIGS. 20A and 20B has been pro 
posed so as to reduce the above described variation in 
capacitance. In this multilayer capacitor, the inner elec 
trode 32 has a plurality of inner electrode fingers 32a, 
and the other inner electrode 34 is formed in a rectangu 
lar shape having no inner electrode fingers. The inner 
electrodes 32 and 34 are alternately laminated, to consti 
tute a multilayer capacitor shown in a schematic cross 
sectional view of FIG. 21. 
As obvious from FIG. 21, the plurality of inner elec 

trode fingers 32a are overlapped with the inner elec 
trode 34 uniformly formed in the lateral direction while 
being separated by a dielectric layer 5a. Consequently, 
even if the inner electrode 32 having the plurality of 
inner electrode fingers 32a and the inner electrode 34 
are shifted in the lateral direction, that is, in the direc 
tion represented by an arrow Pin FIG. 21, the variation 
in capacitance is reduced. In the multilayer capacitor 
shown in FIG. 21, however, the inner electrode 34 is 
printed over a large area so as to have a rectangular 
shape, as shown in FIG. 20B. Consequently, the multi 
layer capacitor shown in FIG. 21 has the disadvantage 
of being high in cost. Moreover, it is also found that the 
multilayer capacitor shown in FIG. 21 has the disadvan 
tage of being lowered in breakdown voltage. 

SUMMARY OF THE INVENTION 
Accordingly, an object of the present invention is to 

eliminate the above described disadvantages in the con 
ventional multilayer capacitors and to provide multi 
layer capacitors which can be lowered in cost by utiliz 
ing inner electrodes each having a plurality of inner 
electrode fingers and which do not largely vary in ca 
pacitance. 
The present invention provides a multilayer capacitor 

having a structure in which a plurality of inner elec 
trodes are laminated while being separated by dielectric 
layers, which comprises a dielectric body, and a plural 
ity of inner electrodes arranged in the dielectric body so 
as to be overlapped with each other while being sepa 
rated by dielectric layers, each of the above inner elec 
trodes having a plurality of inner electrode fingers 
formed while being separated by gaps, and the width of 
each of the plurality of inner electrode fingers being so 
set that the widths of the inner electrode fingers are of 
at least two types. The multilayer capacitor is charac 
terized by further comprising outer electrodes formed 
on a pair of end surfaces of the above dielectric body so 
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as to be electrically connected to predetermined inner 
electrodes out of the above plurality of inner electrodes. 
The multilayer capacitor according to the present 

invention is so constructed that each of inner electrodes 
has a plurality of inner electrode fingers, thereby allow 
ing the capacitance to be increased due to the above 
described edge effect. More specifically, while the same 
capacitance is obtained, the area of each of the inner 
electrodes can be reduced. Accordingly, the multilayer 
capacitor can be lowered in cost even when a noble 
metal is used as a material. 

Furthermore, as mentioned, the plurality of inner 
electrode fingers are formed so as to have two or more 
types of widths. A pair of inner electrode fingers are 
overlapped with each other while being separated by a 
dielectric layer, the inner electrode finger having a 
relatively small width being arranged so as to be op 
posed to the inner electrode finger having a relatively 
large width while being separated by the dielectric 
layer. Accordingly, even if there is a shift in position 
between the pair of inner electrode fingers, the one 
having a relatively small width is moved in most cases 
within the area of the inner electrode finger having a 
relatively large width. The narrower inner electrode 
finger will not easily be forced out of the area of the 
inner electrode finger having a relatively large width 
even if the shift in position occurs in the lateral direction 
between the inner electrode finger having a relatively 
large width and the inner electrode finger having a 
relatively small width. Consequently, the undesired 
variation in capacitance can be effectively reduced. 
Moreover, as will be explained in connection with the 

embodiments as described later, the inductance of the 
multilayer capacitor can be reduced because each of 
inner electrodes is formed so as to have a plurality of 
inner electrode fingers. 
The foregoing and other objects, features, aspects 

and advantages of the present invention will become 
more apparent from the following detailed description 
of the present invention when taken in conjunction with 
the accompanying drawings. 
BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a front sectional view, which is taken along 
a line I-I shown in FIG. 2, showing a multilayer ca 
pacitor according to a first embodiment of the present 
invention; 
FIG. 2 is a sectional side elevation view showing the 

multilayer capacitor according to the first embodiment 
of the present invention; 
FIGS. 3A and 3B are plan views for expalining the 

shapes of inner electrodes used in the first embodiment, 
respectively; 
FIGS. 4A and 4B are plan views for explaining a 

modified example of the inner electrodes used in the 
first embodiment, respectively; 

FIG. 5 is a schematic front sectional view for explain 
ing the dimensions related to inner electrode fingers in 
the inner electrodes in the multilayer capacitor accord 
ing to the first embodiment; 
FIG. 6 is a diagram showing the relation between the 

amount of shift in position between inner electrodes and 
the capacitance in the multilayer capacitor according to 
the first embodiment and conventional multilayer ca 
pacitors; 

FIG. 7 is a diagram showing the relation between the 
amount of shift in position between inner electrodes and 
the rate of change in capacitance in the multilayer ca 
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4 
pacitor according to the first embodiment and the con 
ventional multilayer capacitors; 
FIG. 8 is a diagram showing the relation between the 

amount of shift in position between inner electrodes and 
the capacitance in a multilayer capacitor obtained by 
altering the number of the inner electrodes and the 
widths of the inner electrode fingers in the multilayer 
capacitor according to the first embodiment and the 
conventional multilayer capacitors; 
FIG. 9 is a diagram showing the relation between the 

amount of shift in position between inner electrodes and 
the rate of change in capacitance in the multilayer ca 
pacitor obtained by altering the number of the inner 
electrodes and the widths of the inner electrode fingers 
in the multilayer capacitor according to the first em 
bodiment and the conventional multilayer capacitors: 
FIG. 10 is a schematic front sectional view for ex 

plaining a multilayer capacitor according to a second 
embodiment of the present invention; 
FIG. 11 is a schematic front sectional view for ex 

plaining a multilayer capacitor according to a third 
embodiment of the present invention; 
FIG. 12 is a schematic front sectional view for ex 

plaining a multilayer capacitor according to a fourth 
embodiment of the present invention; 
FIG. 13 is a schematic front sectional view for ex 

plaining a structure of inner electrodes in a multilayer 
capacitor according to a fifth embodiment of the pres 
ent invention; 

FIG. 14 is a schematic front sectional view showing a 
multilayer capacitor according to a sixth embodiment of 
the present invention; 
FIG. 15 is a schematic front sectional view showing a 

multilayer capacitor according to a seventh embodi 
ment of the present invention; 
FIGS. 16A and 16B are plan views for explaining the 

shapes of ceramic green sheets used in one example of 
the conventional multilayer capacitors and inner elec 
trodes formed thereon, respectively; 

FIGS. 17A and 17B are diagrams for explaining one 
example of the conventional multilayer capacitors, 
where FIG. 17A is a sectional side elevation view and 
FIG. 17B is a front sectional view taken along a line 
X-X shown in FIG. 17A; 
FIGS. 18A and 18B are plan views for explaining the 

shapes of inner electrodes used in another example of 
the conventional multilayer capacitors, respectively; 
FIG. 19 is a schematic front sectional view showing 

another example of the conventional multilayer capaci 
tors; 
FIGS. 20A and 20B are plan views for explaining the 

shapes of inner electrodes used in still another example 
of the conventional multilayer capacitors, respectively; 
and 
FIG. 21 is a schematic front sectional view showing 

still another example of the conventional multilayer 
capacitors. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

FIGS. 1 and 2 are a front sectional view and a sec 
tional side elevation view showing a multilayer capaci 
tor according to a first embodiment of the present in 
vention. A multilayer capacitor 40 according to the 
present embodiment is constructed using inner elec 
trodes respectively having plane shapes shown in 
FIGS. 3A and 3B. 
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More specifically, as shown in FIG. 3A, an inner 
electrode 42 having a plurality of inner electrode fin 
gers 42a to 42d is formed on a ceramic green sheet 41 
mainly composed of dielectric ceramics. The plurality 
of inner electrode fingers 42a to 42d are electrically 
connected to each other by a connecting conductive 
portion 42e formed along one edge of the ceramic green 
sheet 41. Similarly, an inner electrode 44 having a plu 
rality of inner electrode fingers 44a to 44d is formed on 
a ceramic green sheet 43. Also in the inner electrode 44, 
the plurality of inner electrode fingers 44a to 44d are 
electrically connected to each other by a connecting 
conductive portion 44e. 
The plurality of inner electrode fingers 42a to 42d 

comprise the inner electrode fingers 42a and 42c having 
a relatively small width and the inner electrode fingers 
42b and 42d having a relatively large width. Similarly, 
the plurality of inner electrode fingers 44a to 44d com 
prise the inner electrode fingers 44a and 44c having a 
relatively large width and the inner electrode fingers 
44b and 44d having a relatively small width. In addition, 
the widths of gaps between the inner electrode fingers 
42a to 42d and the widths of gaps between the inner 
electrode, fingers 44a to 44d are made equal to each 
other. 
The above described inner electrodes 42 and 44 are 

generally formed by respectively printing conductive 
paste containing a noble metal such as Ag or Ag-Pd on 
the ceramic green sheets 41 and 43. In the multilayer 
capacitor 40 according to the present embodiment is 
fabricated by alternately laminating a plurality of ce 
ramic green sheets 41 and 43 as shown in FIGS. 3A and 
3B, pressing a laminated body obtained in the direction 
of thickness and firing the same to obtain a sintered 
body, and forming outer electrodes 45 and 46 (see FIG. 
2) on both end surfaces of the sintered body. The pro 
cesses of laminating ceramic green sheets and inner 
electrodes, cofiring a laminated body obtained, and 
forming outer electrodes can be easily carried out in 
accordance with the conventionally well-known 
method of fabricating a multilayer capacitor. 

In the multilayer capacitor according to the first 
embodiment, the connecting conductive portions 42e 
and 44e are formed for respectively connecting the 
plurality of inner electrode fingers 42a to 42d and the 
plurality of inner electrode fingers 44a to 44d in the 
inner electrodes 42 and 44. If the plurality of inner elec 
trode fingers can be electrically connected to the outer 
electrodes reliably, however, the connecting conduc 
tive portions need not be formed, as shown in FIGS. 4A 
and 4.B. More specifically, the inner electrodes 42 and 
44 may be respectively formed so as to have only the 
plurality of inner electrode fingers 42a to 42d and the 
plurality of inner electrode fingers 44a to 44d. 
A state where the inner electrodes 42 and 44 are 

overlapped with each other in the multilayer capacitor 
obtained in the first embodiment is shown in a sche 
matic cross sectional view of FIG. 5. As obvious from 
FIG. 5, the inner electrode fingers 42a to 42d and the 
inner electrode fingers 44a to 44d are arranged so as to 
be overlapped with each other while being separated by 
a dielectric layer 47a in a sintered body 47 serving as a 
dielectric body. In the present embodiment, the inner 
electrode fingers 42a and 42c having a relatively small 
width are respectively overlapped with the inner elec 
trode fingers 44a and 44c having a relatively large width 
while being separated by the dielectric layer 47a. Simi 
larly, the inner electrode fingers 42b and 42d having a 
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6 
relatively large width are respectively overlapped with 
the inner electrode fingers 44b and 44d having a rela 
tively small width while being separated by the dielec 
tric layer 47a. 

Referring now to FIGS. 5 to 9, description is made of 
the fact that even if the inner electrodes 42 and 44 are 
laterally shifted in the multilayer capacitor according to 
the first embodiment, the capacitance does not easily 
vary. 
As shown in FIG. 5, the total number of inner elec 

trodes is two, and a is taken as the width of the inner 
electrode fingers 42a, 42c, 44b and 44d having a rela 
tively small width, 3 is taken as the width of the inner 
electrode fingers 42b, 42d, 44a and 44c having a rela 
tively large width, y is taken as the width of the gaps 
between the inner electrode fingers, and d is taken as the 
thickness of the dielectric layer 47a. In this case, the 
dimensions a, g, y and d are respectively set to 0.088 
mm, 0.132 mm, 0.110 mm and 0.050 mm. That is, the 
ratio (3/a of the width of the inner electrode fingers 
having a relatively large width to the width of the inner 
electrode fingers having a relatively small width is 1.5. 

In the multilayer capacitor constructed as described 
above, the relation between the capacitance and the 
amount of shift in position which occurs between the 
inner electrodes 42 and 44 in the lateral direction, that 
is, the direction represented by an arrow P shown in 
FIG. 5 is represented by a one dot and dash line A in 
FIG. 6. 
For comparison, the relation between the amount of 

shift in position between inner electrodes and the capac 
itance in the conventional multilayer capacitor shown 
in FIG, 16A to FIG. 17B so constructed that the num 
ber of inner electrodes is the same as that in the multi 
layer capacitor according to the first embodiment and 
the inner electrodes have the same area is represented 
by a broken line B, and the relation between the amount 
of shift in position between inner electrodes and the 
capacitance in the conventional multilayer capacitor 
shown in FIG. 18A to FIG. 19 so constructed that inner 
electrodes have the same area is represented by a solid 
line C. 

Furthermore, the relation between the amount of 
shift in position between inner electrodes and the rate of 
change in capacitance is shown in FIG. 7 with respect 
to the multilayer capacitor according to the above de 
scribed embodiment and the two types of conventional 
multilayer capacitors. The rate of change in capacitance 
is an expression in percentage of the ratio of the amount 
of change in capacitance in a case where the shift in 
position occurs between upper and lower inner elec 
trodes to the amount of change in capacitance in a case 
where no shift in position occurs between inner elec 
trodes. 
As can be seen from FIGS. 6 and 7, in the multilayer 

capacitor according to the embodiment, even when the 
shift in position occurs between the upper and lower 
inner electrodes, the rate of change in capacitance is 
smaller, as compared with the conventional multilayer 
capacitor having a plurality of inner electrode fingers 
(the multilayer capacitor having inner electrodes shown 
in FIGS. 18A and 18B), and the capacitance itself is 
significantly larger, as compared with the conventional 
multilayer capacitor having no inner electrode fingers 
(the multilayer capacitor using inner electrodes shown 
in FIGS. 16A and 16B). Meanwhile, it is preferable that 
the number of inner electrode fingers in one inner elec 
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trode is large so as to increase the capacitance in consid 
eration of the above described edge effect. 
A multilayer capacitor is then fabricated by respec 

tively changing the above described dimensions a, g, y 
and d shown in FIG. 5 and the total number of inner 
electrodes in the multilayer capacitor according to the 
first embodiment to 0.221 mm, 0.261 mm. 0.052 mm and 
0.018 mm and to 4. In this case, the above described 
ratio (3/a of the width (3 of the inner electrode fingers 
42b, 42d, 44a and 44c having a relatively large width to 
the width a of the inner electrode fingers 42a, 42c, 44b 
and 44d having a relatively small width is 1.18. The 
widths y of gaps between the plurality of inner elec 
trode fingers in each of the inner electrodes and the 
thicknesses d of dielectric layers 47a between the inner 
electrodes are respectively made constant. 
The relation between the amount of shift in position 

between upper and lower inner electrodes and the ca 
pacitance in the multilayer capacitor according to the 
embodiment constructed as described above is repre 
sented by a one dot and dash line D in FIG. 8, and the 
relation between the amount of shift in position and the 
rate of change in capacitance is represented by a one dot 
and dash line D in FIG. 9. For comparison, the relation 
between the amount of shift in position between inner 
electrodes and the capacitance, and the relation be 
tween the amount of shift in position and the rate of 
change in capacitance in the conventional multilayer 
capacitor using inner electrodes shown in FIGS. 16A 
and 16B are respectively represented by a broken line E 
in FIGS. 8 and 9. In addition, the relation between the 
amount of shift in position between inner electrodes and 
the capacitance, and the relation between the amount of 
shift in position and the rate of change in capacitance in 
the multilayer capacitor using inner electrodes shown in 
FIGS. 18A and 18B are respectively represented by a 
solid line F in FIGS. 8 and 9. 
As can be seen from FIGS. 8 and 9, even when the 

total number of inner electrodes is four and the above 
ratio (3/a is 1.18, the variation in capacitance is reduced, 
as compared with the conventional multilayer capaci 
tors, and the capacitance can be increased, as compared 
with the conventional multilayer capacitor having no 
inner electrode fingers. 
FIG. 10 is a front sectional view showing a multilayer 

capacitor according to a second embodiment of the 
present invention. In a multilayer capacitor 50 accord 
ing to the present embodiment, an inner electrode 52 
has inner electrode fingers 52a and 52d having a rela 
tively small width and inner electrode fingers 52b and 
52c having a relatively large width. Similarly, the other 
inner electrode 54 has inner electrode fingers 54b and 
54-c having a relatively small width and inner electrode 
fingers 54a and 54d having a relatively large width. 
More specifically, the inner electrode fingers having a 
small width and the inner electrode fingers having a 
large width are not alternately arranged in the present 
embodiment. Thus, in the present invention, the inner 
electrode fingers having a small width and the inner 
electrode fingers having a large width need not be nec 
essarily arranged alternately. 

FIG. 11 shows a multilayer capacitor according to a 
third embodiment of the present invention, in which 
inner electrode fingers 62b, 62c, 64a and 64b having a 
small width and inner electrode fingers 62a and 64c 
having a large width are formed. Thus, in each of inner 
electrodes 62 and 64, the number of inner electrode 
fingers having a small width and the number of inner 
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8 
electrode fingers having a large width need not be nec 
essarily made equal to each other. 
Meanwhile, in the above described first embodiment, 

the dimensions a, S and y and the thickness d of the 
dielectric layer may be suitably determined depending 
on the value of capacitance to be a target and the preci 
sion in the laminating work at the time of fabrication. 
Description is made taking as an example the inner 
electrode fingers 42a and 44a shown in FIG. 5. In this 
case, it is preferable that the value of £3/a is large so as 
to prevent the inner electrode finger 42a having a small 
width from being forced out of the inner electrode 
finger 44a having a large width due to the shift in posi 
tion. If the value of 3/a is too large, however, the 
distance between inner electrode fingers adjacent to 
each other in one inner electrode, that is, the width y of 
the gap becomes large, to decrease the value of capaci 
tance. Consequently, it is actually preferable that the 
value of £3/a is approximately two or less. 

Furthermore, in the multilayer capacitors according 
to the present invention, it is possible not only to in 
crease the value of capacitance and reduce the variation 
in capacitance as described above but also to decrease 
its inductance. More specifically, when a multilayer 
capacitor is fabricated in which a dielectric body is 
made of a dielectric material having a dielectric con 
stant of 3200 and the capacitance is 4.7 nF, its ESL 
(Equivalent Series Inductance) can be reduced by ap 
proximately 24% from 114 pH in the conventional mul 
tilayer capacitor to 87 pH. 
Although in the above described first to third en 

bodiments, the widths of a plurality of inner electrode 
fingers formed in one inner electrode are of two types, 
it should be noted that the present invention is not lim 
ited to the same. More specifically, one inner electrode 
may be formed so as to have inner electrode fingers 
having three or more types of widths. In addition, the 
widths y of the gaps between the plurality of inner 
electrode fingers need not be necessarily made constant 
but may be made different from each other. 

In a multilayer capacitor shown in FIG. 12, the 
widths of a plurality of inner electrode fingers 72a to 
72c are made different from each other as described 
above. Similarly, the widths of inner electrode fingers 
74a to 74c are made different from each other. That is, 
the widths of the plurality of inner electrode fingers 
constituting one inner electrode are of three types. 
Herein, the widths of the inner electrode fingers 72b and 
74b in central parts of inner electrodes 72 and 74 are the 
same as shown in FIG. 12. Accordingly, even when the 
shift in position between the inner electrodes 72 and 74 
occurs in the lateral direction, the opposed area be 
tween the inner electrode fingers 72b and 74b is de 
creased so that the capacitance varies. Since the inner 
electrode fingers 72a having a small width and the inner 
electrode finger 72c having a large width are respec 
tively opposed to the inner electrode finger 74a having 
a large width and the inner electrode finger 74c having 
a small width, however, the variation in capacitance can 
be reduced, as compared with the conventional multi 
layer capacitor having a plurality of inner electrode 
fingers having the same width. 

Furthermore, as shown in FIG. 13, if inner electrode 
fingers 82b and 84b having a medium width which are 
located in central parts of inner electrodes are so ar 
ranged that parts thereof are respectively overlapped 
with parts of inner electrode fingers 84a and 82c having 
a large width in the respective other inner electrodes, 
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the variation in capacitance can be prevented even if 
there occurs the shift in position in the lateral direction. 

In the multilayer capacitors shown in FIGS. 12 and 
13, the total number of inner electrodes may be three or 
more. 
FIG. 14 is a front sectional view showing a multilayer 

capacitor according to a sixth embodiment of the pres 
ent invention. In a multilayer capacitor 90 according to 
the present embodiment, an inner electrode 92 has a 
plurality of inner electrode fingers 92a to 92d. In this 
inner electrode 92, the inner electrode finger 92a has a 
relatively large width, the two inner electrode fingers 
92b and 92c have a medium width, and the inner elec 
trode finger 92d has a relatively small width. Similarly, 
also in an inner electrode 94, an inner electrode finger 
94a has a relatively small width, two inner electrode 
fingers 94b and 94c have a medium width, and an inner 
electrode finger 94d has a relatively large width. 

in the embodiment shown in FIG. 14, the inner elec 
trode fingers 92b, 92c, 94b and 94c which are arranged 
in internal parts of the inner electrodes are formed so as 
to have the same width. On the other hand, the inner 
electrode fingers 92a and 94a and the inner electrode 
fingers 92d and 94d which are located in both ends of 
the inner electrodes and are opposed to each other 
while being separated by a dielectric layer are formed 
so as to respectively have different widths. 

FIG. 15 shows a multilayer capacitor 100 according 
to a seventh embodiment of the present invention. Also 
in the present embodiment, inner electrode fingers 102b, 
102c, 104b and 104c having a medium width which are 
located in central parts of inner electrodes are so ar 
ranged that parts thereof are respectively overlapped 
with parts of inner electrode fingers having a medium 
width or a large width in the respective other inner 
electrodes. Consequently, in the multilayer capacitor 
100 having a structure shown in FIG. 15, the variation 
in capacitance created when there occurs the shift in 
position between inner electrodes in the lateral direc 
tion can be prevented more effectively, as compared 
with the multilayer capacitor 90 according to the em 
bodiment shown in FIG. 14. 

In each of the multilayer capacitors according to the 
above described embodiments, the larger the number of 
inner electrodes laminated is, the larger the number of 
electric fields based on gaps superimposed is. Conse 
quently, as can be presumed from the above described 
results of FIGS. 6 and 8, even if the area of each of the 
inner electrodes is made smaller, as compared with the 
conventional multilayer capacitors, it is possible to ob 
tain almost the same capacitance as that in the conven 
tional multilayer capacitor shown in FIG. 16A to FIG. 
17B using rectangular inner electrodes having no gaps 
formed therein. 
Although the present invention has been described 

and illustrated in detail, it is clearly understood that the 
same is by way of illustration and example only and is 
not to be taken by way of limitation, the spirit and scope 
of the present invention being limited only by the terms 
of the appended claims. 
What is claimed is: 
1. A multilayer capacitor having a laminated struc 

ture comprising a plurality of inner electrodes which 
are laminated while being separated by dielectric layers, 
comprising: 

a dielectric body, 
a plurality of inner electrodes arranged in said dielec 

tric body so as to be overlapped with each other in 
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10 
the direction of thickness of said dielectric layers 
while being separated by said dielectric layers, 

each of said inner electrodes having a plurality of 
inner electrode fingers which are separated by 
gaps, and respective ones of the plurality of inner 
electrode fingers being of at least two different 
widths, and 

outer electrodes formed on a pair of end surfaces of 
said dielectric body and electrically connected to 
predetermined inner electrodes of said plurality of 
inner electrodes. 

2. The multilayer capacitor according to claim 1, 
wherein in a pair of inner electrodes which are over 
lapped with each other while being separated by a di 
electric layer, the width of at least one inner electrode 
finger on an upper side and the width of an inner elec 
trode finger on a lower side which is overlapped with 
the inner electrode finger on the upper side are different 
from each other. 

3. The multilayer capacitor according to claim 2, 
wherein in a pair of inner electrodes which are over 
lapped with each other while being separated by a di 
electric layer, the widths of the inner electrode fingers 
on the upper side and the widths of inner electrode 
fingers on the lower side which are overlapped with the 
inner electrode fingers on the upper side are respec 
tively all different from each other. 

4. The multilayer capacitor according to claim 1, 
wherein respective ones of said inner electrode fingers 
are of two different widths. 

5. The multilayer capacitor according to claim 4, 
wherein each said plurality of inner electrode fingers 
comprises inner electrode fingers having two types of 
widths, that is, inner electrode fingers having a rela 
tively large width and inner electrode fingers having a 
relatively small width, 

said inner electrode fingers having a relatively large 
width and said inner electrode fingers having a 
relatively small width being alternately arranged. 

6. The multilayer capacitor according to claim 5, 
wherein in a pair of inner electrodes which are over 
lapped with each other while being separated by a di 
electric layer, one inner electrode finger having a rela 
tively large width in the inner electrode above the di 
electric layer, and one inner electrode finger having a 
relatively small width in the inner electrode beneath the 
dielectric layer, which is overlapped with the inner 
electrode finger having a relatively large width, are 
arranged, 

the ratio of the width of the inner electrode finger 
having a relatively large width to the width of the 
inner electrode finger having a relatively small 
width being two or less. 

7. The multilayer capacitor according to claim 1, 
wherein respective ones of said inner electrode fingers 
are of three different widths. 

8. The multilayer capacitor according to claim 1, 
wherein each of said inner electrodes has a connecting 
conductive portion for connecting the plurality of inner 
electrode fingers, 

the plurality of inner electrode fingers being electri 
cally connected to each other by the connecting 
conductive portion. 

9. The multilayer capacitor according to claim 1, 
wherein the widths of the gaps between said plurality of 
inner electrode fingers are constant. 

10. The multilayer capacitor according to claim 1, 
wherein said dielectric body is a ceramic sintered body. 
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11. The multilayer capacitor according to claim 1, 
wherein the width of at least one of the gaps between 
said plurality of inner electrode fingers is different from 
the width of another of the gaps. 

12. A multilayer capacitor having a structure in 
which a plurality of inner electrodes are laminated 
while being separated by dielectric layers, comprising: 
a dielectric body, 
a plurality of inner electrodes arranged in said dielec 

tric body so as to be overlapped with each other in 
the direction of thickness while being separated by 
dielectric layers, 
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12 
each of said inner electrodes having a plurality of 

inner electrode fingers formed while being sepa 
rated by gaps, and the widths of the plurality of 
inner electrode fingers being of at least two types, 
and 

outer electrodes formed on a pair of end surfaces of 
said dielectric body so as to be electrically con 
nected to predetermined inner electrodes out of 
said plurality of inner electrodes; 

wherein the width of at least one of the gaps between 
said plurality of inner electrode fingers is different 
from the rest of the gaps. 

k 


